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! REMARKS 

| 

Claim Amendment 

In The Office Action mailed on June 8, 2005, the Examiner issued a Restriction 
Requirement and a requirement fjar the election of species for the purposes of searcbing. 

In response to the above requirements, Applicants elected the invention of Group I, 
covered by Claims 1 -24 drawn td methods of treating a condition mediated by a proinflammatory 
cytokine. Within claims of Group U Applicants ejected chemical genera of subgroup 3 
(anabaseine derivatives) for the jpposes of searching- Claims readable on the elected genera are 
Claims 1-4, 10-15 and 20-24. wjithin claims of Group I, subgroup 3, Applicants elected diseases 
of class A (inflammatory conditions) and the species of rheumatoid arthritis for the purposes of 

searching. I 

In view of the expected vjithdrawal of the rejection of the generic Claim 1, it is requested 

that Claims 5-9 7 16-19 and 24 beirejoined. 

Claims 1 and 14 have bee|n amended to correct typographical errors. 
These amendments introduce no new matter. 

Examiner's Interview j 

An Examiner's interviewitook place in the Offices of the USPTO on May 3, 2006. 
Applicants were represented by $teven Davis, Esq. Examiners M. Graffeo and A. Marschel 
represented the USPTO. j 

In the course of the interview, the parties discussed the rejection of claims under 35 
U.S.C. §l03(a) in view of the reference by Meyer (U.S. Pat. No. 5,977,144) and Borovikova 
(Borovikova er «/., "Vagus Nervjs Stimulation Animates the Systemic Inflammatory Response 
to Endotoxin", Let. to Nature (2(^00) 405:458-462). The Examiner found the arguments for non- 
obviousness of the claimed invention presented by Applicants persuasive. Accordingly, 
Applicants request that the current claim rejections will be withdrawn. 

Below, Applicants summarize the arguments presented during the interview. 
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A pplicants Invention j 

The instant invention is b^sed on the discovery that, from among the general class of a- 
bungarotoxin-sensiiive receptors, jit is stimulation of the <xl cholinergic receptor that alleviates 
inflammatory responses in a num|>er of conditions. Prior to Applicants* discovery, the identity 
of the a-bungarotoxin-sensitive cholinergic receptor responsible for such alleviation was 
unknown. This discovery enablejj Applicants to develop therapeutically effective methods of 
treating patients with inflammatory disorders by utilizing a7-specific agonists without eliciting 
undesirable effects resulting fronj activation of other a-bungarotoxin-sensitive cholinergic 
receptors. Furthermore, because ihe identity of the a-bungarotoxin-sensitive cholinergic 
receptor involved in the inflammation was unknown until the Applicants' discovery , there was, 
correspondingly, no teaching or suggestion of selecting an agonist selective for an a7 nicotinic 
receptor for treating a patient suffering from inflammatory conditions as recited in Claim 1 . 

To suppon the above assertions, Applicants refer to Exhibit A, "MBC 3320 
Acetylcholine," introduced with the Amendment of November 4, 2005, cholinergic receptors can 
be divided into two types, muscarinic and nicotinic, (Exhibit A, page 1, 3 rd paragraph.) 
Nicotinic receptors are pentamers. (Exhibit A, page 2, 2 nd paragraph-) There are five classes of 
subunits; a, p, y, 5, and e. Withip each class of subunit, multiple types exist. Thus, there are 
nine known a-subunit types, fouj known P -subunit types, etc. The subanit composition of 
nicotinic receptors varies among itissue types (Exhibit A, page 2, last paragraph), a- 
Bungarotoxin binds to various tyjpes of both a and (i subunits (Exhibit A, page 2, 3* paragraph 
and page 3, the Table). Accordingly, without more one cannot tell which subunits make up an 
a-bungarotoxin-sensitive receptor. 

Furthermore, there are m*ny a-bungarotoxin-sensitive cholinergic receptors. To support 

i 

this assertion, Applicants submitj herewith the following exhibits: 

• Exhibit B. u PubMed abstract of a publication by Johnson et al 7 Mol, Pharmacol. (1995) 
Aug; 48(2): 194-9, which|teaches that a-bungarotoxin has high affinity not only for a7, 
but also for u9, al and other subtypes of nicotinic receptors. 
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• Exhibit C, a PubMed abstract of a publication by Anand et aU Mol. Pharmacol (1993) 
Nov; 44(5); 1046-50, which teaches that at least three subtypes of ct-bungarotoxin- 
sensitive nicotinic receptees exist, including a8. 

• Exhibit D 7 a PubMed abstract of a publication by Pugh et al » Mol, Pharmacol. (1 995) 
Apr; 47(4):7l7-25, which| teaches that a-bnngarotoxin binds neuronal acetylcholine 
receptors that contain notlonly a7, but also a9, and al subunits. 

• Exhibit £, a PubMed abstj^ct of a publication by Coiquhoun et al, Adv. Pharmacol 
(1997); 39:191-220, whicfr teaches that a-bungarotoxin blocks activities of not only a7, 
but also tt8 7 u9 and £2 subunits of nicotinic receptors. 

• Exhibit F, a commemary j>y Claude Libert on the publication by Wang et al , Nature, vol 
421, 23 January 2003, The publication by Wang et al forms the foundation of The 
present invention. Dr. uj>ert notes that, until the present discovery by Wang and Tracey 
(i e until the present invention), the precise identity of the nicotinic receptors responsible 
for the connection betweejn the nervous system and inflammatory responses remained 
unknown and that "[i]t is jdifiicuit to find out, as the receptors are pentamers containing 
different combinations ofja possible 16 monomers," (page 328, right column, last 
paragraph). As such, pridr to the filing of the instant application, the skilled person did 
not know which nicotinic! subunit or combination of different nicotinic subunits made up 
the a-bungurotoxin-sensijive cholinergic receptor that was responsible for mediating the 
inflammatory response. I 



Claims 1-24 are Non-obvious in View of Borovi kova and Meyer 

In the Office Action date<i December 21, 2005, the Examiner stated that Borovikova 
teaches that a-bungarotoxin-sensjitive nicotinic acetylcholine receptors are required for inhibition 
of TNF-mediated response. The|Examiner further stated that one skilled in the an looking to 
agonize the a7 nicotinic receptor* would be motivated to look to popular and known a7~specific 
agonists such as those disclosed jn Meyer. 

The Borovikova referencje, alone or in combination with other cited art, fails to identify 
the al cholinergic receptor as thp relevant receptor subtype from among a-bungarotoxin- 

sensitive receptors generally, an<jl therefore fails to motivate one skilled in the an to select a7- 

[ 
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specific agonists to reduce inflanjmation. Although the Meyer reference discloses certain a7- 
specific agonists, nothing in Meypx et at. teaches or suggests that the a7-specific agonists 

disclosed therein reduce inflammatory responses and therefore can be used for treating 

i 

inflammatory conditions. Because multiple classes of nicotinic acetylcholine receptors are a- 

i 

bungarotoxin-sensitive, mere disclosure in the Meyer reference of certain a7-specific agonists is 
insufficient 10 motivate one skilled in the art to a7-selective agonists or cc7-specific agonists for 
treating an inflammatory condition without knowledge that activation of a7 cholinergic receptors 
can alleviate inflammatory responses. 

Reconsideration and withdrawal of the rejection are respectfully requested. 

! 

Double Patenting Rejections | 

Applicants refer to M.P-E.P. §804(U)(B)(l)(a), which states: 

i 

If the application at issue lis the later filed application or both are filed on the same day, 
only a one-way deiermin^ion of obviousness is needed in resolving the issue of double 
patenting, i.e., whether the invention defined in a claim in the application is an obvious 
variation of the invention'defined in a claim in the patent. 

i 

Since the application at i^sue was filed later that either U.S. Pat. No. 6,838,471 or U.S. 
Pat. No. 6,610,713, M.P.E.P. §8(j4(II)(B)(l)(a) applies. 

(1) Rejection of Claims 1-4, 10-\5 and 20-23 Under Obviousness-type Double PaienUng 
Doctrine over Claims J~8. U-Hpnd 18 of U.S. Pat No. 6,838,471 

Claims 1-4 S 10-15 and 20^23 are rejected Under Obviousness-type Double Patenting 
Doctrine over Claims 1-8, 1 1-14 jand 18 of US. Pat. No. 6,838,471 to Tracey (hereinafter, 
"Tracey I") in view of U.S. Pat. jjo. 5,977,144 to Meyer et al 

Similar to the art relied upon by the Examiner in advancing the rejection under 35 U.S.C. 
§ 103(a), nothing in the reference^ claims of Tracey I teaches or suggests that from among a- 
bungarotoxin-sensitive receptors! generally, it is the a7 nicotinic receptor subtype thai can inhibit 
inflammatory responses, as recited in Claim 1 of the instant application. As discussed above, the 
Meyer reference also fails to teatih or suggest that it is activation of the a7 receptors that 
alleviates disorders recited in Claim 1 of the present application. 

i 

i 

i 
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Reconsideration and withpawal of the rejection are respectfully requested. 

j 

(2) Rejection of Claims 7-4L 10-15 and 20-23 Under Obviousness-type Double Patenting 
Doctrine over Claims 7-5. 5-6. lk and 16 of U.S. Pat No, 6,6lQ,7B 

Claims 1-4, 10-15 and 20j-23 are rejected Under Obviousness-type Double Patenting 
Doctrine over Claims 1-3, 5-6> 1 j and 16 of U.S. Pat. No, 6,610,713 to Tracey (hereinafter, 
"Trasey IT) in view of U.S. Pat. jNo. 5,977,144 to Meyer ex al 

Nothing in the referenced claims of Tracey II directs one skilled in the art toward an 
agonist selective for a7 receptorsj for treating inflammation. As discussed above, the Meyer 
reference also fails to teach or suggest that it is activation of the a7 receptors that alleviates 
disorders recited in Claim 1 of thje present application. 

Reconsideration and withdrawal of the rejection are respectfully requested. 

| CONCLUSION 

■ ■ 

I 

In view of the above amendments and remarks, it is believed that all claims are in 
condition for allowance, and it is! respectfully requested that the application be passed to issue. If 
the Examiner feels ihat a telephone conference would expedite prosecution of this case, the 
Examiner is invited to call the undersigned. 

! Respectfully submitted^ 

HAMILTON, BROOK, SMITH & REYNOLDS, P.C. 



Alexander Akbiezer " 
Registration No. 54,617 
Telephone: (978) 341-0036 
Facsimile: (978) 341-0136 



Concord, MA 01742-9133 j 

Dated: w** ! 
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alpba-Conotoxin Iml exhibits subtype-specific nicotinic 
acetylcholine receptor blockade: preferential inhibition of 
homoijderic alpha 7 and alpha 9 receptors. 



.loftnsoh PS, Martinez J . 



!, ff^nemann SF. Mcintosh JM. 

Molecular Neurobiology Laboratory, SaJk Institute, La Jolla, California 
92037, tJSA. 

Through a study of cloned nicotinic receptors expressed in Xenopus 
oocytes; we provide evidence that alpha-conotoxin Iml, a peptide marine 
snail toicin that induces seizures in rodents, s electively blocks subtypes o f 
ni cotine acetylcholine receptors. alpha-Conotoxin Iml bl ocks homorneri c ^ 
a lpha 7 -nicotinic receptors with the highest apparent affinity and homoroeric 
alpha 9 [receptors w ith 84bld lower affinity. This toxin has no effecron 
receptofe composed of alpha 2 beta 2, alpha 3 beta 2, alpha 4 beta 2, alpha 



beta 4, filpha 3 beta 4. or alpha 4 brta 4 suhunS combinations. In contrast to 
alpha-biun^arotoxia which has hifo affinity for alpha 7, abba 9, and alpha 1 
tTeta 1 gaTTima de |ta refflptof<t. alpha-conotoxin Iml has low affinity for the 
wysdcJiAChB-Jlelatcd Conus peptides, alpha-conotoxins MI and GI ? 
exhibit ia distinct specificity, strictly targeting the muscle subtype receptor 
but not [alpha 7 or alpha 9 receptors. alpha-Conotoxins thus represent 
selective tools for the study of neuronal nicotinic acetylcholine receptors. 

PM1D: ;76S J351 [PubMed - indexed for MEDLINE] 
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Pharmacological characterization of alpha-buagarotoxin-sensitive 
acetylcholine Receptors immunoisolated from chick retina: contrasting 
properties of jjlpha 7 and alpha 8 subunit-contaimng subtypes. 

AnanduR, Pen g j* . BalteslaJJ, Lindstrorn I 

Department of NSeuroscience, University of Pennsylvania, Philadelphia 19104-6074. 

At least three subtypes of alpha-bimgarotoxin-sensitive acetylcholine receptors (alpha Bgt~ 
sensitive AChRsj) exist in chick brain and retina. All may contain previously unknown 
structural subunijts. One subtype contains alpha 7 subunits. Another contains alpha 8 
subunits- A third) contains both alpha 7 and alpha 8 subunits. In this article, we describe, for 
the first time, th^ pharmacological characterization of alpha 7 AChRs and alpha 8 AChRs 
ijnmunoisolated from chick retina. Pharmacologically, the alpha 8 AChRs exhibit two 
classes of binding sites, the high affinity of which have higher affinity for most cholinergic 
ligands than do #pha 7 AChRs. These differences are most accentuated for ACh 
(approximately 5400-fold), decamethonium (approximately 1400-fold), l,l,-dimethyl-4 
phenylpiperazinipn (approximately 200-fold), atropine (approximately 200-fold), nicotine 
(approximately 1 00-fold), and tetramethylammonium (approximately 100-fold). The alpha 
8 AChR low affiinity sites exhibit affinities that are similar but not identical to thai of alpha 
7 AChRs. Many <of the pharmacological differences between the alpha 7 AChRs and alpha 8 
AChRs can be attributed to the limited differences between the amino acid sequences of The 
N-teraunal regiojn of the alpha 7 and alpha 8 subunits because expressed alpha 7 homomers 
and alpha 8 bornbmers also exhibit these characteristic differences. 

PMID: 8246908; [PubMed - indexed for MEDLINE] 
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Novel subpopjilation of neuronal acetylcholine receptors among those 
binding alpbaS-bungarotoxin- 

Push PC Cocci'eay.RA, Cnnroy-WG. Bsrg.DK. 

Department of Biology, University of California, San Diego, La Jolla 92093-0357, USA. 

Neuronal acetylcholine receptors (AChRs) that bind alpba-buogarotoxin (alpha 3gt) (alpha 
Bgt-AChRs) ha\fe previously been found to contain at least one of the alpha ?-alpha 9 gene 
products. No other gene products of the 11 neuronal AChR genes cloned to date from rat 
and/or chick havfe been identified in such receptors. Chick ciliary ganglia have about 20 
fraol of alpha Bgt-AChRs that contain alpha 7 subunits and 5 fmol of synaptic-type AChRs 
thai bind the monoclonal antibody (mAb) 35 and collectively contain alpha 3, beta 4, alpha 
5 and, to a lesset extent, beta 2 subunits. Using a sensitive solid-phase immunoprecipitation 
assay, we show {ere that ciliary ganglia have about I finol of novel putative AChRs that 
bind both alpha Bgt and mAb 35 but appear to lack all of the known neuronal AChR gene 
products in ciliajy ganglia, including alpha 3, alpha 5, alpha 7, beta 2, and beta 4. The 
putative receptors are also unlikely to contain either alpha 8 or alpha 9 gene products, 
because of the known expression patterns of these gene products. Nonetheless, the 
component sediments at J 0 S, as expected for neuronal AChRs, and has a nicotinic 
pharmacology similar but not identical to that of alpha 7-containing alpha Bgt-AChRs. The 
AChR alpha 1 gpne product expressed in muscle is known to bind both alpha Bgt and mAb 
35, and we show here that ciliary ganglia contain small amounts of alpha 1 transcript. The 
putative ciliary ganglion AChR defined by joint alpha Bgt and mAb 35 binding, however, 
does not appear }o contain alpha. 1 subunits. A similar component binding both mAb 35 and 
alpha Bgt can b<f detected in sympathetic ganglia and dorsal root ganglia but noi in brain, 
spinal cord, or retina The developmental time course of the component in ciliary ganglia is 
comparable to that of the alpha 7-containing alpha Bgt-AChRs. If the component is a 
functional AChR on ciliary ganglion neurons, as seems likely, it would represent the tourth 
AChR subtype produced by this population of cells. Our inability to identify subunits 
comprising the putative receptors raises the possibility that additional AChR genes remain 
to be cloned. 

PMID: 7723732 [PubMed - indexed for MEDLINE] 
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Pharmacology of neuronal nicotinic acetylcholine receptor subtypes. 
CoiquhoMB LMj Patrislv JW. 

Division of Neuipseience, Baylor College of Medicine, Houston, Texas 77030, USA. 

The search for thje physiological function of nicotinic receptors on neurons in the brain 
began with their discovery. It was initially assumed that, as in ganglia and at the 
neuromuscular jtinction, nicotinic receptors would gate fast synaptic transmission in the 
brain. The best factional evidence now, however, points to a role in modifying the release 
of other transmitters. This does not preclude a postsynaptic role in transmission for nicotinic 
receptors in the brain, but attempts to locate such a synapse have not been successful. If fast 
nicotinic synapses are present in the brain, They are probably low in number and may be 
masked by other jmore prevalent synapses (such as glutamatergic) so identification will not 
be easy. The extent of diversity of nicotinic receptors is substantial. At the molecular level 
thib is reflected ito the number of different genes that encode receptor subunits and the 
multiple possible combinations of subunits that function in expression systems. From the 
cellular level rhejre is a broad diversity of properties of native receptors in neurons. Some 
useful pharmacological tools allow the limited identification of subunits in native receptors. 
For example, block by alpha-bungarotoxin identifies alpha 7, alpha 8, or alpha 9 subunits; 
activation of a rebeptor by cytisine indicates an alpha 7 or beta 4 subunit; and neuronal 
bungarotoxin block identifies a beta 2 subunit. Despite the clues to identity gained by 
careful use of these agents, we have not been able to identify all the components of any 
native receptor bbsed on pharmacological properties assessed from expression studies. 
When both pharmacological and biophysical properties of a receptor are taken into 
consideration, nc}ue of the combinations tested in oocytes mimics native receptors exactly. 
The reason for this discrepancy has been debated at length; it is possible that oocytes do not 
faithfully manufacture neuronal nicotinic receptors. For example, they may not correctly 
modify the protean after translation or they may allow a combination of subunits that do not 
occur in vivo. Another possibility is that correct combinations of subunits have not yet been 
tested in oocytesl Data from immunoprecipitation experiments suggest that many receptors 
contain three or inore different subunits. Results from further experiments injecting 
combinations of Wee or more subunits into oocytes may be enlightening. The diversity of 
receptors may allow targeting of subtypes to specific locations. Nicotinic receptors are 
located presynapjtically, preterminal^, and on the cell soma. The function of the nicotinic 




iJe-//H-\rTT\nolniihniin%201 997.htm 



3/24/2006 



PAGE 28/31 * RCVD AT 5/19/2006 1:31:10 PM [Eastern Daylight Time] * S VR:USPT0-EFXRF-3/1 2 * DNIS:2738300 * CSID:1978 341 0136 * DURATION (mm«ss):10-16 



May-19-06 01:36pm Frora-HBSAR 1978-341-0136 T-679 P. 29/31 F-558 



receptors locatedton innervating axons is presumably to modify the release of other 
neurotransmitter! It is an attractive hypothesis that nicotinic receptors might be involved in 
modifying the weight of central synapses; however, in none of the regions where this 
phenomenon hasjbeen described is there any evidence for axoaxonal contacts. The 
presynaptic recejWs described so far are pharmacologically unique- therefore, if there are 
different subtype^ of nicotinic receptors modifying the release of different transmitters, they 
may provide a mf ans of exogenously modifying the release of a particular transmitter with 
drugs. There are still many basic unanswered questions about nicotinic receptors in the 
brain. What are tfye compositions of native nicotinic receptors? What is their purpose on 
neurons? Although there is clearly a role presynaptically, what is the function of those 
located on the sopia? Neuronal nicotinic receptors are highly permeable to calcium, unlike 
muscle nicotinic receptors, and this may have important implications for roles in synaptic 
plasticity and development. Finally, why is there such diversity? (ABSTRACT 
TRANCATED) j 
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news and views 



A nervous connectjon 

Claude u&ert : 



Inflammation scious way. Ins finely brancneoandui com- 

posed of both sensory (input) and motor 
(output) fibres. This is of relevance Because 
4 t means that die vagus nerve can on the 
one hand sense continuing inflammation 
(presumably by detecting cym tones througn 
receptors on The nerve surface), and on 
the other hand suppress k. This suppression 
is efficient and, above all a good deal faster 
than the mechanums mentioned above. 
Tracey s group found 7 Thai, after injecting 
Upopolysacchanoes into rats, eleemcajly 
stimulating the vagus nerve prevented 
both the release of TNF from macrophages, 
and death. Conversely, surgically severing 
The nerve not only removed ttus protection 
but also sensitwed The animals to 
Upoporysacchande. 

Bui how does the vagus nerve have irus 
effect on macrophage*? it was already 
Known Thar, after This nerve is stimulated, 
ns endings release the neurotransmitter 
molecule acetylcnoline with lightning speed 
Macrophage* express acetylcholine recep- 
tors known as tuconnic receptors, and 
respond 10 (he released acetylcholine (or the 
acetykhoUne-mixroclung nicotine), by sup- 
p ressing TNF release. But tne precise jdejju ry 
of che nicotinic receptors on macrophages 
was nor Known. From a therapeutic point of 
view, this is clearly important to Know. It's 
also very difficult toflnd out. as the receptors 
are pentamers containing different combi- 
nations of a possible IC monomers. 



Tne molecular details of * connection D^iween tne nervous system ana 
tne inflammatory response to disease nive Deen uncovered This suggests 
new avenues of research mio controlling excessive inflammation 

acnviry of TNF. Several means of doing so 
nave been developed (Fig. I), and have seen 
*9me success m treating certain inflamma- 
tory disorders 5 . For msrance. then? are drugs 
tipat inhibit the transcription of the TNF' 
encoding gene mto messenger RNA, the 
tnansfeoon of the mRNA into protein, or 
tJ^e release of tne TNF protein. There are also 
ajitibOdies and soluble receptors thai bind to 
and block TNF once itnas been released. But, 
ajthough the value Of these approaches is 
beyond doubt, they all tafce time to worK — 

ahd time * ususdly *hart when treating 
pppents with sepsis. 
\ Tracey s research team has been studying 
TNF since this protein was discovered (see, 
fpr instance, ref. 6} . Recently. Tracey s group 
described another level of control of TNF 
synthesis — namely by means of the vagus 
nerve 7 — thereby providing a new and excit- 
ing UnK between the involuntary nervous 
system and inflammation. This 'parasym- 
paine^c' nerve emanates from the cranium 
ajid innervates ail major organs in a subcort* 



Sepsis is a complex exaggerated and 
chaotic version oi the usually weC- 
orgaruzed inflammatory arm of our 
immune defences, and Kills over 175.000 
people each year in the United States alone 1 
Although a great deal of tune <uid effort has 
been spent researching septic shock, it 
remains difficult to understand and treat- 
One promising lead was provided two years 
ago. when it was discovered that there is a 
connection between inflammation and the 
involuntary nervous system The derails of 

ihis Jink have, however, been unclear — unnl 
now. Writing on page 384 of W issue. 
Kevin Tracey and colleagues* describe how 
they identified a receptor protein that is 
cjumujateil by the nervous system and which 
in turn inhibits a Key molecular mediator of 
inflammation and septic shocK Tins recep* 
tor might make a good target fur futuredrugs 
to treat sepsis. 

Inflamniauon has several roles in the 
body, one of which is to contribute to 
tne immune systems anility to fight off 
intruding microorganisms. For instance, 
molecules that are produced during the 
mftanuriaiory response increase blood flow 
to infected areas, or help to recruit immune 
cells. One way in which inflanunanon is 
triggered is m response to upopojysaccna* 
rides — components of die cell walls of many 
bacteria — which activate the immune 
systems macrophages. These cells in turn 
release "alarm" molecules, namely cytoKines. 
some of wmcn have powerful pro-inflam- 
matory properties TuniOur»iiecrosis factor 
(TNF) is one such molecule This protein 
can affect nearly all cell types, and has a 
rangi* of biological activities Forinsrance.it 
induces the expression of d large number of 
genes thai encode essential inflammatory 
molecules (sucn as other cytokine*; enzymes 
that help to breaK down the barriers between 
cells, allowing the migration of immune 
cells, ana aonesion molecule mat again 
ennance unmune^cell migration) 5 '*. 

As long as TNF producnor: remain? con- 
fined to the site of infection, the inflammatory 
response is clearly beneficial But once 
bacteria, and consequently TNF, invade the 
systemic: blood ovulation, blood poison- 
ing' and sepsis can develop quiddy. Further- 
more. TNF has been found to be a central 
mediator of chronic inflammatory disorder* 
such as rheumatoid arthrm* and Crohn's 
disease. So ihere is much interest in learning 
how to conirol tne producuon, release and 

320 




invodjns 
mpcrooTDarnsro 
(iipopQjyeaccnBride) 



F|B«re I Tne inflammatory f espouse to microorganism*, and *ay» of controlling it Clockwue 
nfom lovwr right many bacteria Contain Itpojiolysaccnaride w their cell wall*, which 
Simulates macrophages. The** immune cdjs then rooVe and release various cyrolurte ('alarm') 
npiecules, inctuduijjtumOur-iJeCfoslsfccior (TNF) and inicrlcukin-1. But too much TNF w 
the blood on he harmful, leading toewssive iriflammanon and s«ptic 4iock. Several drug* 
(orange bora) inhUM «aps m TNFft>mntsi*. In addition, TVawy and uoileagues hav« found 
Chat when the vaguS n«rv« detects mxcTleukm-l (lett). « releases acetylcholine (right), which binds 
xl The a? receptor' on macrophages and Inhibits cymKino producuon. Tim suggest* possible 
liw v#ays of conwolhng Hiflarnroahurc through eltctricaUy stimulating ibe vagu* by 
ajni puncture, or wnh the uit of mcoune (whieli mwiies AcerylchoUne) . 

! ©ZOOSNStUWPuWfsnmflGrowp MATUEEIVOL42ll2JIANUARt2fi03hw.n-fca.in/n-ur. 
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news and views 



Jo their latest paper. Tracey and col- 
leagues' pin down The relevant nicotinic 
acetylcholine receptor; it » one comprising 
five copies of me monomer c*7 . They started 
by using o-bungarotoxm. a molecule cnai 
omds to just a awbw* of receptor monomers. 
10 snow tnai macrophage trxpress trm a? 
suounu When me autnors blocked the 
expression or this protein, aceryicrioline 
ana rucoune were no longer able to prevenr 
the release of TNF — data tnat xne authors 
confirmed by studying a7-deficient mice 
In faci, such muTanT mid? displayed an 
exaggeraiea response to lrpop a Jy saccharide 
m terms of Thar pioduaion ol The cytokines 
TNF. interteuldn-1 and mterleukin-6. 
Fmally, in a Technical lour cV farce. Tracey 
and colleague* showed mat electrically 
stimulating me vagus nerve wf a7 -deficient 
mice no longer afforded protection against 
Itpooolysacchaxide (nt conerast to me 
sitwaTion in wuo-ty pe mice) . 

The^e finding** could have mcrapcunc 
implicanons The discovery of the connec- 
tion Derween me m voluntary nervous sys- 
tem and inflammation had already yielded 
new ideas aoouT Treating mflammaiory 
disorders such as sepsis fur instance, a 
small compound has been developed that 
can trigger the vagus nerve in raTS. thereby 
reducing inflamniadon 1 . Looking to the 
future, u would be interesting to sumulate 
me vagus nerve electrically m people — as 
is currently done in thousands of epilepsy 
parents, showing that the procedure is safe 
and feasible — and TO study The efieci on 
uiflamnjation. More specifically, me new 
findings suggest mat molecules that cumu- 
late me a7 subunu would also be worm 
developing. 

On * different note, nlcoune nas oeen 
found to have powerful immunosuppressive 
ana; mflammauon-sappressmg effects. Of 
course, the health risks associated with 
smoking are immense. Yet epidemiological 
studies indicate Thai nicotine protects 
against several innammaTOry diseases, sucn 
as ulcerative colitis. Parkinson s disease and 
even Alzheimer's disease. It can also reduce 
fever and protect againsi otherwise lethal 
infection witn the influerua virus* The 
demoristranon' mat mconnr binds to me 
0,7 subumt on macropnages fleshes out me 
details of now nicopne produces Such effects. 

Tne oata <tbo make »ue reconsider 
the possibilities and molecular biology of 
'alternative' medicine Pavlovian-type con- 
ditioning, nypnosis and medication are well 
Known [since me beginning of the twenuctn 
century in some cases) to reduce inflamma- 
tion 10 . Itmignt bewonh finding out whemer 
Thoe effects, as well as the reported beneficial 
effects of prayer and acupunuure on inflam- 
mation [the last of w men is Known to depend 
on acetylcholine)"", are mediated by the 
v agus nerve and me a7 subunit ■ 
Chute Libert r/ir VIB/RUG PvfwmBm of 
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: eeding the first quasars 

liaura Ferrarese 



Quasars. The oldesi Known oDjecis in The Universe, are powered Oy gas 
amng into black holes at ineir centres. How OlacK noies formed so early 
\ time nas oeen tiara 10 explain, but a new model might nave tne answer 



*he excitement that has, in recent years, 
accompanied me study of supermassrve 
Dlacx holes mirrors the excitement mat 
followed tht* cuicovery of quasars in thw «*rly 
1960s. Quasars — short for 'quasi-stellar 
^bjtscrs' — are characteroeq oy a prodigious 
outpoonngof enertjy hundreds of Times that 
4>f a regular galaxy, but produced in a region 
mat is only a few Ughi days or weeks across. 
Quasars are also among the most distant 
objects known to astronomers: as such, me 
l^gm reaching the Earth from mem painrs 
an invaluable picture of me history of our 
ymverse. Supermassjve black holes have 
long been accepted as the only viable energy 
Source for quasars, but only now are we 
beginning to unoerstana the complex 
connection between black noles and me 
formation ot galaxies. 

| Quasars are thought to reside at me 
Centres of massive haloes of dai K matter — 
jhe myvrerious* unseen matter mat is needed 

K explain many features of our Universe, 
deed, mis Is a crucial assumpuon that 
Underlies some of me most popular models 
of black-hok formation. On page 341 of this 
jssue. BarHana and Loeb 1 suggest that if a 
0ark-maTter nalo is pullmg gas inwards a 
Ouasar at its centre, a dlstincnve signature 
jiiould be seen in me Ughi reaching us from 
the q uasar. There are tew data to go on so far, 
put if thw signature is confirmed, tt would 
provioe tne first observauoniij evidence that 
Quasars are embedded in great haloes ot 
dark matter. 

In me local Universe, mere » now airught 
evidence for me presence of supermassrve 
piacK holes m two galaxies — The MllKy 
VVay^ 3 and me nearby Seyfert II galaxy, NCC 
(1258 (ref. 4). Compelling, airhougn more 
indirect, evidence of black holes exisrs for at 
(east two do2*n addiuonai galaxies 5 . The>c 
pupermassive black holes nave masses mat 
pang* from a few million 10 a few billion 
pmes mat of our Sun . The*r host galaxies are 
pufnclentiy disparate in nature mat it is now 
taossiblc to searcn for connections between 
Cieir large-scale properties and the masses of 
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tneir centraJ black holes Some connections 
have already been idenufied. most notably 
oerween supermassive black-hole masse* 
aftdtfte velocity disunbuuon of ihe surround- 
ing hot stellar component 57 . Anotner con- 
nection may exist between me mass of me 
central black, hole and tne mass of the 
surrounding dark-matter halo" 

The demographics of more distant 
supermassive black holes can pe inferred 
from a census of quasars. In me past few 
years, The Sloan Digital % Survey (SDSS) 
nas dramaucaUy increased the number of 
known quasars at 'high redshift , where red- 
shift is a measure of an opject s recessional 
velocity due to the expansion of me Universe. 
The SDSS*" 11 has found several quasars wtrft 
recfcmiftb larger than 5. including the current 
record holder at a rt^shift of 6.43. Assuming 
that these high-redsfuft quasars are radiating 
at me Eddingron limit (the maximum lumi- 
nosity mat can be sustained by accretion), 
their lununosiTles imply central black holes 
with masses at least several billion tunes mat 
of the Sun. 

It has been pom ted out 11 that at a redsndt 
of 5 we are looking bacK in a me to when Hie 
age of me Universe (about 1 bdlion years) 
was approximately equal to me dynamical 
timescale of a typical galaxy — roughly 
speaking, the similar orDltai Time, or me time 
it taxes a galaxy to communicate wim itself 
through its own gravnauonol potential. 
Thus, me very existence of quasars at 
such high redshifts is a challenge to models 
of structure formation 11 '' 5 Although the 
aetails vary, me basic assumption under- 
lying virtually all models is that, at all 
redshifts. me history of supermassive black 
holes follows The evoluaon of galacuc qark- 
matter haloes in particular, tne black-hole 
mass is assumed to scale with halo mass, and 
black-hole growth proceeds through gas 
accretion Triggered by galaxy mergers. 

A relanon oerween blacx-nole and dark- 
halo mass is a feature of models that account 
for supermassive black holes wjtnin mis 
'hierarchical' framework, in which structure 
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